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New exposure technique for management of giant
internal carotid artery aneurysm
Kiriakos Ktenidis, MD, PhD, EBSQ-VASC,a Athanasios Lioupis, MD, PhD,a Aggelos Megalopoulos, MD,b
Konstantinos Antoniadis, MD, PhD,c and Dimitrios Kiskinis, MD, PhD,a Thessaloniki, Greece
We are presenting a case of giant internal carotid artery aneurysm (ICAA) managed by a new exposure technique.
Following double mandibular osteotomy, the exposure of the entire aneurysm was achieved by mandible mobilization.
The aneurysm repair was performed by resection and graft interposition.Mandible bone reconstruction was succeeded via
mini plate osteosynthesis. No adverse events were noticed during the 24-month follow-up period. The surgical ICAA
management is necessary to prevent severe complications. In cases of aneurysm extension to the skull base, double
mandibular osteotomy is a safe technique that facilitates aneurysm exposure and control. ( J Vasc Surg 2011;54:522-5.)
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lInternal carotid artery aneurysms (ICAA) are rare. Sur-
gical ICAA repair accounts for less than 1% of all aneurysm
repairs.1 In cases of giant aneurysms extending to the skull
base, the repair is even more challenging. In this report, we
present a case of giant carotid aneurysm successfully treated
with the application of double mandibular osteotomy tech-
nique, including an up-to-date related literature review.
CASE REPORT
A 33-year-old female patient presented for investigation of
palpable bilateral neck masses. The patient had a medical history of
multicystic ovarian disease and breast fibroadenoma under surveil-
lance. On color-coded duplex scan, bilateral internal carotid aneu-
rysms were demonstrated. In order to define the extent of the
aneurysmal disease, a computed tomography scan (Fig 1) and a
digital subtraction angiography (Fig 2) were performed, which
revealed that the ICAAs were extending from the carotid bifurca-
tion to the base of the skull, above the Blaisdale line.
For concomitant aneurysms, evaluation of the cerebral and
chest computed tomography angiography was performed, while
for abdominal space and extremity aneurysms, color-coded duplex
was performed with no positive findings. Laboratory examinations
did not suggest any inflammatory and connecting tissue arterial
disease also evidenced from the imaging results. From the above,
except for nicotine abuse, we could not relate any other etiologic
parameter.
Considering that a staged approach would minimize neuro-
logical risk, we decided to treat the largest aneurysm first, located at
the left internal carotid artery (25 mm). Treatment of such
extensive pathology would complicate exposure. Two teams were
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522nvolved, both vascular and ear, nose, and throat (ENT). Under
eneral anesthesia and nasotracheal intubation, the ENT team
roceeded with a left periauricular incision anteriorly into the
ubmandibular region that reached the mandibular symphysis (Fig
, A). The submandibular flap was dissected down toward the
yoid bone and upward to the mandibular symphysis. It is impor-
ant to preserve themarginal mandibular branch of the facial nerve.
he periosteum was split along the inferior mandible border, and
ubperiostal dissection allowed a mandibular osteotomy to be
ade anterior to the mental foramen, preferably at the interprox-
mal space of the canine and first premolar. The masseter muscle
as reflected superiorly to access the sigmoid notch. To obtain
ormal dental occlusion, metal bone plates were preregistered and
xed to the mandible before the planned osteotomies carried out.
hese plates were removed and set aside to ensure perfect realign-
ent when the mandible was reopposed, minimizing possible
cclusal disturbances. The medial mandible aspect was freed to the
ingula, where the neurovascular bundle was preserved. An osteot-
my was made at the base of the condylar process to increase
andibular mobility and to allow rotation of the body and ramus
f the mandible when a second mandibular osteotomy was carried
ut anterior to the mental foramen. The coronoidectomy im-
roved the exposure of the parapharyngeal space (Fig 3, B),
ncreased mandibular segment mobility, and prevented postoper-
tive trismus. The periosteumwas lifted on the lingual side to allow
pward mandible rotation, leaving the oral cavity unbreached.
hus, aneurysm exposure was achieved (Fig 3,C), and the vascular
eam took charge. Under systemic heparination and internal ca-
otid artery control, a longitudinal arteriotomy was performed,
ollowed by endarterectomy at the arteriotomy distal end. In order
o restore vessel patency, a 7-mm expanded polytetrafluoroethy-
ene graft was interposed, since saphenous veins of adequate qual-
ty were unavailable. The aneurismal sac was partially excised and
as wrapped over the prosthesis (Fig 3,D). During carotid clamp-
ng, we did not use a shunt since backflow was sufficient (pulsed
etrograde flow), and transcranial oxymetry showed no significant
eduction of oxygen saturation (less than 15% after cross-
lamping). After aneurysm repair, the previously fitted plates were
eapplied to the mandible, in correct occlusion without maxillo-
andibular fixation. Finally, the surgical incisions were closed in
ayers and a suction drain was placed. The patient was transferred to
he intensive care unit for 24 hours. Histologic examination re-
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Except for marginal mandibular nerve paresis, which was com-
pletely resolved within 6 months, no other neurological impair-
ment was noticed. Antiplatelet therapy was administered postop-
eratively. The patient was discharged on the 5th postoperative day,
and no complications were noticed during the follow-up periods
(3, 6, 12, and 24 months). Clinical status and computed tomog-
raphy angiograms (Fig 4) were satisfactory at the 24-month
follow-up. Concerning the contralateral aneurysm repair, which
must be done in a similar way, since it extended also cranially to the
Blaisdale line, we recommended the repair at a period of 3 to 6
months. However, the patient decided to wait (for personal rea-
sons) and remains under follow-up control.
DISCUSSION
Since the first report of carotid aneurysm ligation2 by
Sir Astley Cooper, only case reports and relatively small
series describe this rare pathology, the largest one from
El-Sabrout and associates with 67 patients.3 In most series,
mortality reaches 3.6%, stroke complications 10%, and cra-
nial nerve palsies 2.7% to 16.6% postoperatively.3-6 Never-
theless, the outcome of carotid aneurysm patients is even
worse if left untreated. Zwolak and coworkers7 reported a
stroke rate of 50% for carotid aneurysms without surgical
treatment. In an older series,8 mortality of untreated cases
exceeded 70%. On the contrary, conservative treatment has
been proven effective in a few cases of traumatic origin.
Therefore, an etiologic approach has to be undertaken.
The optimal surgical treatment is also a matter of great
Fig 1. Computed tomography scan examination of bilateral ex-
tracranial carotid aneurysms before (A) and after (B) surgical
repair on the left side. ECA, External carotid artery; ePTFE,
expanded polytetrafluoroethylene; ICA, internal carotid artery.debate. Carotid artery ligation has been related to major peurologic complications (30%-60%).9,10 Poor results have
een reported when external aneurysm wrapping11 was
mplemented. In contemporary literature, surgical options
nclude total aneurysm resection with primary closure or
raft interposition and partial aneurysmectomy with patch
losure.12
In our patient, the aneurysm extension and the athero-
clerotic lesions at the distal end of the aneurysm imposed
ertain techniques to facilitate aneurysm exposure. Some of
hem include mandible dislocation/subluxation,13-15 divi-
ion of the posterior digastric muscle belly, and removal or
racture of the styloid process. However, we preferred to
erform a double mandibular osteotomy. This method
nables mobilization of the mandible and broadening of
he parapharyngeal space, while minimizing nerve injury
nd complications related to the temporomandibular joint.
he double osteotomy has been successfully applied to
emove deep lobe parotid tumors,16 but to our knowledge
t is the first application of this technique on carotid aneu-
ysm operations. This manipulation induces only minor
ig 2. Digital subtraction angiography of the aortic arch and its
ranches, including the carotid artery (dotted line annotates the
laisdale line).ostoperative complaints such as pain when talking or
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August 2011524 Ktenidis et aleating over a month’s period (level of pain according to
standard pain scale: 5-6 during the first week, 1-2 up to 3
months, and no pain thereafter) but prevents major nerve
damage. The majority of mandibulotomy patients develop
temporary hypoesthesia, but the sensation is fully restored
at 6 months from the operation time.17 Furthermore,
malocclusion of the mandible is reported in 7% of patients,
but we believe that our technique of metal bone plate
preregistration and fixation to the mandible before the
planned osteotomies reduces this rate evenmore.Osteotomy-
related salivary fistulae in such an approach are not reported
and may be very rare because the salivary glandules as well
as the oral cavity are not directly affected.
In general, vein graft is preferable in young patients,
but in cases of low quality vein graft availability, as in our
patient, expanded polytetrafluoroethylene graft is the pre-
ferred material. The infection rate in such cases is very low
Fig 3. Surgical steps of the new technique for open repair of the
giant internal carotid artery aneurysm (A, aneurysm position and
incision line;B, mandible preparation and osteotomy;C, mandible
elevation and aneurysm exposition;D, aneurysm repair with 8-mm
expanded polytetrafluoroethylene graft interposition).under antibiotic prophylaxis. Endovascular aneurysm ex-lusion is an option that has recently emerged in the liter-
ture.18,19 Bergeron et al18 reported the largest series with
romising results. However, questions arise about the flex-
bility of stented segments12,20 during head movements in
xtensive pathologies, such as in our patient. Moreover,
therosclerotic material in the distal end of the aneurysm
ight increase the incidence of thromboembolic complica-
ions during guidewire passage and manipulation.
In conclusion, operative reconstruction is necessary to
revent complications in patients with aneurysms at the
nternal carotid artery. Current experience regarding endo-
ascular aneurysm exclusion is limited and needs to be
urther investigated. In challenging cases of aneurysm ex-
ending to the skull base, double mandibular osteotomy is
safe technique that can facilitate aneurysm exposure and
ontrol.
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